Microsphere embolism-induced changes in presynaptic function of the cerebral cortex in rats.
The present study was undertaken to elucidate pathophysiological changes in the cortical presynaptic function, K(+)-stimulated calcium influx, noradrenaline release and noradrenaline uptake, on the 1st and 3rd days after microsphere embolism in rats. Voltage-dependent calcium channels were characterized pharmacologically using three types of calcium channel blockers, L-type (nifedipine and diltiazem), N-type (omega-conotoxin GVIA), and P-type channel (omega-agatoxin IVA) blockers. K(+)-stimulated calcium influx of the normal rat synaptosome was inhibited by 100 nM omega-agatoxin IVA, but not by 10 microM nifedipine, 10 microM diltiazem and 100 nM omega-conotoxin GVIA. Calcium influx of the cortical nerve terminals of the right hemisphere was decreased on the 1st and 3rd days after the embolism. Noradrenaline release and uptake were also decreased on the 1st and 3rd days after the embolism. However, the percent release of noradrenaline was not altered. The results suggest that P-type channels are predominant in the cerebrocortical nerve terminals in rats and that calcium influx, noradrenaline release and uptake in the cerebrocortical nerve terminals are decreased by microsphere embolism. The decrease in noradrenaline release may be mainly due to a reduction in the activity of noradrenaline uptake in cerebrocortical nerve terminals of the microsphere-embolized rat.